the muscle-specific kinase (MuSK) or the low-density lipoprotein-related protein 4 (LRP4) and even against agrin 2 . The prevalence of MG varies from 1.7 to 21.3 cases per million people per year in the general population, mainly affecting individuals aged 20-40 years, and more women than men (ratio 3:2). The mortality rate varies from 0.06 to 0.89 per million people each year 3, 4 . Disease severity depends on the compromised muscle groups, varying from mild, with purely ocular symptoms, to the most serious cases with generalized muscle weakness and respiratory failure 1 . The Myasthenia Gravis Committee Foundation of America (MGFA) categorizes MG into five levels of severity according to the appearance of symptoms and the anatomical distribution of affected muscle groups 5 . Health Related Quality of Life (HRQoL) is an important component in the evaluation of MG patients, as the disease severity can vary widely. The assessment instruments of HRQoL and clinical progression can be generic or specific to a particular group of diseases, such as MG 6 . Clinical trials to test new therapeutic interventions require some scale of clinical evaluation to assess the level of disease severity and the response to therapy 7, 8 . Information about clinical evaluation and HRQoL, obtained through specific instruments, enable a better understanding of the patient's needs, and allow provision of adequate clinical support 6 . The more specific the instrument, the more relevant it becomes for evaluation and monitoring of disease progress.
The HRQoL and clinical status measures, obtained through patient-oriented instruments, are considered essential in the evaluation of neurological diseases, especially in those diseases that may affect a patient's general status, such as MG. Patient-derived tools have added a new dimension to clinical outcome evaluation. These are important, both for assessing individual patients in the neurology clinic, and for international comparisons, multicenter trials and other types of collaborations 9 . Previous studies have described a significant correlation between HRQoL and severity of MG 10, 11, 12 . We found only three specific tools for evaluating HRQoL in MG patients in the international scientific literature (Myasthenia Gravis Questionnaire 13 , Myasthenia Gravis-specific Activities of Daily Living Profile 14, 15 , Questionnaire of Life Quality Specific for Myasthenia Gravis -15 items (MG-QOL- 15) 16 ) and two instruments to assess the clinical evaluation of patients with MG (Quantitative Myasthenia Gravis Score 17 and Myasthenia Gravis Composite scale (MGC) 18 ). From these instruments, only the MG-QOL-15 has been translated into Brazilian Portuguese 19 . Therefore, it was important to study the translation, cultural adaptation and validation of the MGC in Brazilian patients.
METHODS
The study was conducted at three neuromuscular disease research centers in accordance with the ethical standards established in the . A written informed consent was obtained, and subjects were allowed to withdraw from the study at any time without consequence.
The study included patients with a clinical diagnosis of MG according to the MGFA, aged 18-75 years, both genders, who were clinically stable and who agreed to participate by signing the informed consent form. We excluded patients with other neuromuscular disorders, episodes of acute clinical decompensation in the two months prior to consideration for inclusion, and those with a history of stroke, mental instability, or drug or alcohol abuse.
The Instrument
The MGC scale is a valid and reliable instrument used to evaluate the clinical status of patients with MG both in clinical practice, and in scientific research. The scale was validated through tests conducted in 2008 and 2009 in 11 research centers in the United States of America and Europe 20 . The MGC is an ordinal scale, consisting of 10 items, each representing a function commonly affected by MG. The response categories of MGC items are weighted. For example, 'ptosis' scores 3 points, while 'severe weakness of hip flexion' is equivalent to 5 points, and severe respiratory weakness (i.e. ventilator-dependent patients) equates to 9 points. The maximum MGC score is 50, and directly relates to patient condition i.e., a high score reflects severe disease. A reduction of 3 points in the score may indicate a significant and reliable clinical improvement in patients with MG.
Translation, cross-cultural adaptation, and validation
The study design followed a multi-modal approach and was conducted in three stages consisting of translation, cultural adaptation, and validation of the MGC according to international guidelines proposed and developed in other linguistic and socio-cultural contexts 21, 22, 23, 24, 25 . Figure 1 displays the flowchart of the study.
Translation
According to the established protocol previously published 26 , two qualified Brazilian translators, one a professional scientific English translator who is unfamiliar with the area of expertise, the other a bilingual neurologist, performed independent Brazilian Portuguese translations. Then, a committee of four neurologists and two physiotherapists, all bilingual, compared these two initial translations, creating a new, first version of the scale in Brazilian Portuguese. All members of this committee were bilingual university professors and researchers with clinical experience in neuromuscular diseases and had advanced knowledge of the English language. Cross-cultural adaptation Twnty professionals from clinical neurology and rehabilitation fields.
Expert Committee Was compared to the original version, analyzed the discrepancies and generated the second version in Portuguese.
Reverse-translation
Two native English speakers, a layperson and a professional translator, subsequently performed two reverse-translations of the preliminary Brazilian Portuguese version of the scale. These translators were not informed about the study objectives and had no access to the original version. This reversetranslation aimed to prove that the new version was equivalent to the original.
Another expert committee, comprising one methodologist, six health professionals, two native-speaking professionals and the translators, compared the two reverse-translation versions with the original English version of the MGC, made necessary adjustments, and generated the final version in Portuguese. The second Portuguese version of the scale was established after consensus was reached among committee members on each item.
Cross-cultural adaptation
The second version of the scale, translated into Portuguese, underwent a semantic analysis, and was analyzed by twenty health professionals, specializing in clinical neurology and rehabilitation medicine (10 physicians and 10 physiotherapists), to determine whether the terms used were easy to understand. This step was performed to ensure that the translated items were equivalent to the original, and included an assessment of the degree of understanding of the issues proposed.
Health professionals involved in this research phase made comments about the understanding of the scale. Any ambiguous terms were highlighted and discussed by the members of the study committee, and were replaced by other terms with semantic equivalence, appropriate to Brazilian culture, thereby generating a third version in Portuguese, without compromising the original version.
Psychometric evaluation

Reliability
To check inter-rater reliability, the third Portuguese version was administered by 10 health professionals to 20 patients with a confirmed diagnosis of MG (15 women), on two different occasions, at the same time of the day, with an interval of 48 hours, to assess test-retest reliability. These results were used to determine the level of semantic understanding to consolidate the final version of the MGC scale. The final version of the MGC scale translated into Brazilian Portuguese is presented in Figure 2 .
Pre-test
The content validity was assessed qualitatively in a pilot study, in which the patients provided critical feedback on the design, content, and structure of the questionnaire, and in consultation with specialized clinicians in the field. The validity of the questions on the clinical characteristics and disease severity of MG were evaluated retrospectively by the two main investigators. They were blinded to the questionnaire results when registering the symptoms in the medical records of the 20 patients who participated in the pre-test stage.
The self-reported clinical characteristics of the disease at onset were compared with the symptoms reported in the patient's medical record, and the clinical symptoms reported in the medical records were considered to be the closest to a gold standard evaluation of the patients' symptoms.
Validation
Forty patients (29 women) with a confirmed diagnosis of MG, and classified according to MGFA, were invited to participate in this step of the study. Twenty-seven patients ( Demographic and clinical data were collected, along with details of current MG-related symptoms and therapeutic strategies. We excluded nine patients due to cognitive impairment, illiteracy and/or other chronic diseases and four patients because of a diagnosis of congenital myasthenic syndrome. The final version of the MGC was administered to in a final sample of 27 MG patients and the total score was compared to a Portuguese version of the MG-QOL-15, validated in Brazil, and commonly used to assess quality of life in MG 19 . The MG-QOL-15 is an effective, quick, and easy-to-use instrument, consisting of 15 items, graded on a scale of 0-4, evaluating three dimensions of the HRQoL. The highest possible score is 60 points, indicating a poor quality of life as perceived by the patient. These 15 items efficiently evaluate physical, social, and psychological aspects of life, which are essential components for the interpretation of the HRQoL. The instrument does not have a specific cut-off value 16, 19 .
Statistical analysis
Initially, the Shapiro-Wilk test was used to verify the normal distribution of the sample data. Parametric data were expressed as mean and standard deviation, including anthropometric values, age, and the circumferences of the neck and abdomen. Non-parametric data were expressed by standard error.
In the pre-test, we used Cohen's Kappa coefficient for ordinal measures. The Kappa statistic is frequently used to test inter-rater reliability. Rater reliability is important as it reflects the accuracy of the data collected. Measurement of the extent to which data collectors (raters) assign the same score to the same variable is called inter-rater reliability.
Pearson's rank correlation coefficient was used for correlation of the subjective assessment of MGC and MG-QOL 15. A p value < 0.05 was considered significant. Statistical analyses were performed with the StatView 5.0 (SAS Institute, Cary, N.C., USA), and SPSS software (version 23.0, SPSS Inc. Chicago, IL, USA).
RESULTS
There were 27 patients (21 women) with a confirmed diagnosis of MG acquired autoimmune form, and a mean age of 46.55 ± 11.71 years, range 32-74 years, enrolled in this study. The average duration of illness in these patients was 11.33 ± 8.49 years. According to the classification of MGFA, two patients were class I, 17 were class II, eight were class III, and none were in classes IV and V. Ninety-eight percent of patients were taking cholinesterase inhibitors and 28% were taking an immunosuppressant. Clinical and demographic features of the MG patients are presented in the Table.
Reliability and validity
The average time required for completing the MGC by patients was 32 minutes. The expression "ptosis, ascending naturally", in the original version, was replaced by "ptosis, looking up easily". Items used in the evaluation of muscle strength of neck flexion/extension, hip flexion, and shoulder abduction generated the greatest difficulty. Specifically, the grading of muscle weakness as moderate weakness posed problems. The original version emphasizes that moderate weakness should Nota: Observe que "fraqueza moderada" para os itens pescoço e membros deve ser interpretada como fraqueza equivalente a 50%±15% do esperado para uma força normal. Qualquer fraqueza mais leve do que isto seria classificada como leve e qualquer fraqueza mais grave seria classificada como grave. Total de pontos: ______________________ Figure 2 . Portuguese-Brazil version of Myasthenia Gravis Composite Scale. be equal to approximately 50% ± 15% of the expected normal force. Accordingly, we added a note explaining how to grade moderate muscle weakness to the final version of the scale. 
DISCUSSION
In recent years, disease-specific, patient-derived questionnaires have become important measures to describe disease severity when compared with generic, patient-derived instruments.
According to our knowledge, this is the first study of the translation and validation of the MGC scale to a language other than English. Translation of the MGC to Brazilian Portuguese was successful, and reverse-translation to English corresponded very well with the original version. The MGC scale was properly translated and culturally adapted following a defined sequence of actions in accordance with the standards for cultural adaptation 21, 22, 23, 24, 25 . In 2012, a Task Force of the Medical Scientific Advisory Board of the MGFA recommended using the MGC as the quantitative measure for determining improvement or deterioration in patients with generalized MG
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. The MGC can be used in daily practice and in clinical trials. This instrument differs from most scales in that it is a hybrid of patient-reported and physician-reported test items. It is not surprising that certain patient-reported test items perform better than their physician-reported examination counterparts, and thus justify inclusion in the MGC.
The validity and reliability of the MGC for measuring disease severity in MG was previously demonstrated using conventional psychometric tests 28, 29 .
The evaluation of the HRQoL of a patient can influence therapeutic decisions and provide a better understanding of their needs, allowing the adoption of an appropriate therapeutic strategy 16, 30 . A disease-specific instrument may be the most relevant clinical and functional assessment of the disease state, avoiding ineffective approaches 28 .
In the validation phase, the Brazilian version of the MGC was very well understood and accepted by patients and by health professionals. Neither patients nor professionals had difficulties completing the questionnaire. In the validation phase of our study, the MGC was compared with the MG-QOL-15, considered the gold standard HRQoL assessment instrument in MG, with a positive correlation. This result corroborates other studies that validated the use of the MGC as an evaluation tool in patients with MG 16, 18 . Factors related to the disease can influence HRQoL in MG, such as the predominant symptoms, the frequency of myasthenic crisis and the therapeutic strategy adopted. The frequency and severity of MG symptoms also influence the perception of HRQoL. Therefore, it is expected that a poor clinical situation will lead to a poor HRQoL result.
In conclusion, the original version of the MGC scale, having been translated, culturally adapted, and validated into Brazilian Portuguese has proven to be a reliable instrument that is easy to use, highly reproducible, and can be used in both clinical practice and clinical trials in the evaluation of patients with MG. 
